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Application of Waste Plastic Combustion Improver to Sludge Incinerator
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Abstract:

JFE Engineering has developed technology for utilizing waste plastics as a combustion improver as a means of
achieving both reduction of fossil fuel and promotion of domestic waste plastics recycling. The effectiveness of waste
plastics as combustion improver was confirmed through bench-scale combustion experiments and actual plant testing
carried out in bubble fluidized bed sludge incinerator. Actual plant testing revealed that, by utilizing waste plastic
combustion improver, combustion improver cost could be reduced by 60-80%, compared with that of conventional
operation utilizing kerosene. A simulation model for fluidized bed combustion was also developed based on the

obtained data, which could simulate the combustion behavior in an actual plant.
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Fig.2 Schematic diagram of fluidized bed sludge incinerator
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Fig.3 Combustion experimental apparatus
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Table 1 Experimental conditions
Sand layer temperature O 750
Freeboard temperature O 850~900
Superficial velocity (m/s) 0.33
Air ratio (—-) 1.5~1.6
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Fig. 4 Results of combustion experiment
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Fig. 5 Schematic process flow of actual plant
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Fig. 6 Changes in furnace temperature
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Table 2 Properties of dewatered sludge Nevaptt R o, R S
o i M Y by’ VLl 0
Moisture content (wet-%) 82~84 9:00 10:00 11:00 12:00 13:00
Ash (dry-%) 11~15 Time
Combustibles (dry-%) 85~89 7 HOREROKR (575 BRHERE)
Low heat value (MJ/dry-kg) 19~19.5 Fig.7 Changes in Oz, CO, and NOx concentration
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Table 3 Operation results (4-hour average)
Normal operation Applying Waste Plastic
using kerosene Combustion Improver
Feed rate of dewatered sludge (t/h) 0.65 0.65
Feed rate of kerosene (L/h) 34 0
Feed rate of Waste Plastic Combustion Improver (kg/h) 0 50
Average temperature of sand layer O 749 760
Air ratio (-) 1.5 1.5
—29 — JFE £t No. 50 (2022 4F 8 H)
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Table 4 HCI and dioxins concentrations in exhaust gas

. . Applying Waste Plastic
Sampling point in Fig.5 Nﬁggg k?r) g;:rtll:n Combustion Improver
nl n2
el dryppm, 12505 | DR exhaust gascooler | Bl A8
(@) Stack <1.6 6.4 5.8
3 (D After exhaust gas cooler 0.0000016 0.0000013 0.00000051
DXNs (Mg TEQ/ M N ) oo
@ Stack 0 0 0
K5 RIKDHER
Table 5 Leaching test results and dioxins concentration in fly ash
Applying waste plastic
combustion improver
nl n2
Alkyl Hg (mg/L) ND ND
T-Hg (mg/L) <0.0005 <0.0005
cd (mg/L) <0.001 <0.001
Pb (mg/L) <0.001 <0.001
Cr6 + (mg/L) <0.01 <0.01
As (mg/L) <0.001 <0.001
Se (mg/L) 0.002 0.002
DXNs (ng-TEQ/g) 0 0
x6 XM HEHER
Table 6 Cost calculation results
Normal operation Applying Waste Plastic

using kerosene Combustion Improver

Type of combustion improver

+ Startup operation: kerosene
+ Steady operation: kerosene

+ Startup operation: kerosene
- Steady operation: Waste Plastic
Combustion Improver

Fuel cost
(Relative value)

Kerosene 100 3
Waste Plastic Combustion Improver 0 15~36
Total 100 18~39
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Fig. 8 Simulation results (changes in CO concentration)
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Fig.9 Calculation result examples of fluidized bed combustion
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